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Description 

Field of the Invention 

[0001 ] This invention relates to a stent delivery cath- 5 
eter system, such as the kind used in percutaneous 
transluminal coronary angioplasty (PTCA) procedures. 
More particularly, it relates to a stent delivery catheter 
employing a novel retractable protective sheath and a 
compression resistant inner shaft. 

Background of the Invention 

[0002] In typical PTCA procedures, a guiding catheter 
is percutaneously introduced into the cardiovascular 
system of a patient and advanced through the aorta until 
the distal end is in the ostium of the desired coronary 
artery. Using fluoroscopy, a guide wire is then advanced 
through the guiding catheter and across the site to be 
treated in the coronary artery. An over the wire (OTW) 
balloon catheter is advanced over the guide wire to the 
treatment site. The balloon is then expanded to reopen 
the artery. The OTW catheter may have a guide wire 
lumen which is as long as the catheter or it may be a 
rapid exchange catheter wherein the guide wire lumen 
is substantially shorter than the catheter. Alternatively, 
a fixed wire balloon catheter could be used. This device 
features a guide wire which is affixed to the catheter and 
cannot be removed. 

[0003] In certain known stent delivery catheters, a 
stent and an optional balloon are positioned at the distal 
end of the catheter, around a core lumen. The stent and 
balloon are held down and covered by a sheath or 
sleeve. When the distal portion is in its desired location 
of the targeted vessel the sheath or sleeve is pulled back 
to expose the stent. After the sheath is removed, the 
stent is free to expand or be expanded. Such stent de- 
livery catheters have had problems with the integrity of 
the inner core and the outer sheath. In a normal pull back 
system the friction encountered when pulling the distal 
sheath off of the stent causes the innermost shaft to 
compress or accordion and the outermost sheath to 
elongate. This increases the likelihood of the inner core 
collapsing and the failure of the device to deploy the 
stent. 

[0004] The prior art includes U.S. Patent No. 
4,795,458, which discloses a stent carrying catheter en- 
closed within a guide catheter. The stent is expandable 
through temperature change and is loaded onto the end 
of the catheter, which forms a coil. The stent is deployed 
by forcing warm saline through the catheter and out 
through the coiled section of the catheter and over the 
stent causing it to expand. 

[0005] Further prior art includes WO 93/1 1 823, which 
discloses a pusher-vasoocblusive coil assembly that is 
advanced through a catheter to a site within a vessel 
and is manipulated to detach the coil from the assembly 
via unthreading. The pusher has a distal end that is in- 



itially threaded into the proximal end of the coil and the 
assembly includes a sleeve that is slid over the pusher 
and holds the coil in place while the distal end o the 
pusher is threaded out of the coil to detach the coil at 
the site. 

[0006] The present invention is directed toward rem- 
edying this collapsing or accordion type failure of the 
inner core. 



[0007] The present invention provides an improved 
stent delivery catheter according to claim 1 which is de- 
limited over WO 93/1 1 823. The catheter includes a stent 
disposed on the distal end of the catheter, an inner core, 
which is flexible and resistant to appreciable compres- 
sion or accordion, and an outer sheath covering a ma- 
jority of the inner core, excluding at least a portion of the 
distal end of the inner core. The catheter further com- 
prises a retractable distal sheath which covers at least 
a portion of the stent and a portion of the distal end of 
the inner core and a retracting means for retraction the 
distal sheath to release the stent. 
[0008] Other objects, features, and characteristics of 
the present invention, as well as the methods of opera- 
tion and functions of the related elements of the struc- 
ture, and the combination of parts and economics of 
manufacture, will become more apparent upon consid- 
eration of the following description with reference to the 
accompanying drawings, all of which form a part of this 
specification. 

Brief Description of the Figures 
[0009] 

Figure 1 shows a side view of a catheter according 
to the invention including a cross -sectional view of 
the distal portion thereof. 

Figure 2 shows a partial cut away view of a distal 
portion of a catheter according to the invention. 
Figure 3 shows a side view of the proximai end of 
a catheter according to the invention showing the 
manifold portion thereof. 

Figures 4a-4d show side views of optional contour 
patterns for the retractable distal sheath of the in- 
vention. 

Detailed Description of the Invention 

[0010] In Figure 1 there is shown a cross-section of 
the distal portion of a specific embodiment of a stent de- 
livery catheter generally designated as 1 0. The device 
generally comprises an outer sheath 20 which covers 
the majority of the catheter excluding a portion of the 
distal end of the catheter. This sheath 20 is character- 
ized by a low friction coefficient and high flexibility, and 
preferably is comprised of a polyolefinic ionomer mate- 



10 Summary of the Invention 



15 



20 



25 



30 



35 



40 



45 



50 



2 



3 



EP 0 836 447 B1 



4 



rial,, such as a single layer Surtyn™ sheath. The outer 
sheath 20 surrounds an inner core 40 which extends to 
the distal tip 12 of the catheter. The inner core is pref- 
erably a spring coil 40, the manufacture of which is well 
known in the art, and is fashioned to be both flexible 5 
when navigated through body lumens and rigid when 
being pulled back upon itself during stent release. The 
spring coil may be made from a variety of material, in- 
cluding stainless steel, Elgiloy™, Nitinol™, Kevlar™ or 
other metals and structural plastics. Preferably, it is 
made from stainless steel. The present invention further 
comprises a retractable distal sheath 1 4 covering a stent 
18, which is loaded around the distal end of the inner 
core 40, and a retracting member 41 , which is connect- 
ed to the retractable distal sheath 1 4 and allows the phy- 
sician to retract the distal sheath 14 from the proximal 
end of the catheter. The retractable sheath 14 may be 
flexible or rigid, and is generally used to protect stent 1 8 
and the vessel wall and/or to hold a self-expanding stent 
in the delivery configuration. The distal sheath 1 4 and 
the method for making it are discussed further below. 
The retracting member 41 may be a rod, a tube, a pull 
back wire or the like, but is preferably a wire. The re- 
tracting member 41 extends proximaily through the out- 
er sheath 20, preferably through a retracting member 
lumen 80, such as a tube preferably made from high 
density polyethylene (HDPE), but which could also be 
made from low density polyethylene (LDPE), polyimide, 
Teflon™ or other lubricious shaft material. In the pre- 
ferred embodiment, the retracting member lumen 80 ex- 
tends longitudinally under the outer sheath 20, and 
houses the pull back wire 41. The retracting member 
lumen 80 that houses the pull back wire 41 may also 
carry flushing fluid for purging and cleaning the catheter 
at the distal end. Retracting member 41 exits the retract- 
ing member lumen 80 at exit hole 90, and continues dis- 
tally to where it is attached to the distal sheath at point 
21. The invention additionally comprises a proximal 
sheath 16 which covers the exposed area between the 
outer sheath 20 and the distal sheath 14, serving to pro- 
tect the inner core 40 and the retracting member 41 in 
this area. The proximal sheath 1 6 is adhered to the prox- 
imal end of the distal sheath 14 and slidably overlaps 
the distal end of the outer sheath 20. As the distal sheath 
14 is retracted, the proximal sheath 16 is forced back, 
sliding over the outer sheath 20 giving the distal sheath 
room to retract. The distance between the proximal end 
of the distal sheath 1 4 and exit hole 90 should preferably 
be far enough apart to allow complete release of the 
stent. The distal sheath 14 and the proximal sheath 16 
may be two separate sheaths adhered to one another, 
or they may be combined to form a continuous sheath. 
Finally, a stiffening wire 60, preferably made from stain- 
less steel, but which could also be made from Nitinol™ 
or Elgiloy™, may also be incorporated longitudinally 
along the axis of the catheter 1 0 for extra stability and 
control. 

[0011] Figure 2 shows the layers of the catheter ex- 



cluding the distal portion of the outer sheath 20, the dis- 
tal and proximal sheaths and the stent. As shown, the 
stiffening wire 60 and the retracting member lumen 80, 
which are positioned longitudinally along the catheter, 
may be truncated prior to the flexible distal tip. The trun- 
cated portion 28 may be terminated at the end of the 
outer sheath 20 or extend into the gap between the distal 
end of the outer sheath 20 and the proximal end of the 
distal sheath 1 4, as shown in Fig. 1 . The retracting mem- 
ber 41 extends out through the truncated lumen 28 con- 
necting with the distal sheath 14. 
[001 2] In the preferred embodiment, the distal sheath 
1 4 is connected via a short section of hypotube 22, con- 
figured as an annular ring, to the pull back wire 41 . The 
proximal end of the distal sheath 14 is adhered to the 
annular ring 22 and the pull back wire 1 0 is connected, 
preferably welded, to the inside of the annular ring 22. 
Proximal to the placement of the stent 1 8 is a stopper 
24. The stopper 24 is usually a piece of tubing attached 
at position 23 to the inner core, and is used to prevent 
the stent 18 from moving proximaily when the distal 
sheath 14 is pulled back over the stent 18. 
[001 3] The proximal portion of the catheter, as shown 
in Figure 3, comprises of a manifold system 27 which 
includes a sliding member 26 slidably integrated be- 
tween the distal end of the manifold and the proximal 
Luer fitting 30. It is connected to the pull back wire 41 
by a weld, insert mold or other connection means. By 
sliding the sliding member 26 of the manifold 27, distal 
to proximal, the distal sheath 14 is retracted exposing 
the stent 1 8. The manifold 27 may further comprise a 
hydrating luer 32, which is located on the distal end of 
the manifold 27 and is used to hydrate the distal tip 12. 
[001 4] The inner core 40 is a non-compressible inner 
shaft that resists collapse or accordion type failure dur- 
ing the retraction of the distal sheath 1 4. In the preferred 
embodiment, a spring coil, most preferably a 6-fillar 
spring coil, is utilized for the inner core of the delivery 
device. A spring coil 40 such as used in the present in- 
vention provides both flexibility during placement and ri- 
gidity during distal sheath retraction. The spring coil 40 
allows the delivery system to deploy the stent 1 8 despite 
the amount of friction encountered at the distal end re- 
sulting from the use of a self expanding stent 1 8. As the 
wire 41 is pulled back to expose the self expanding stent 
1 8, the spring coil 40 will collapse slightly upon itself until 
the excess pitch has been taken up. Once this has hap- 
pened, the spring coil 40 behaves as a rigid solid struc- 
ture and therefore will not accordion, providing enough 
structural support for the distal sheath 14 to be pulled 
back and expose the self expanding stent 1 8. 
[0015] To prepare the stent delivery catheter 10 the 
stent 1 8 is compressed and loaded on the distal end of 
the inner core 40 inside of the distal sheath 1 4. The stent 
1 8 is surrounded by protective distal sheath 14. The dis- 
tal sheath remains covering the underlying stent during 
the placement of the stent 1 8 by the delivery catheter 
10 through the patient's vasculature. During the place- 
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ment of the stent, protective distal sheath 14 protects 
the patient's vasculature from the stent 18. When it is 
time to expand the stent 18 into an enlarged diameter 
form and secure the stent in a patient's vasculature, the 
distal sheath 1 4 is retracted from over stent 1 8 by sliding 
the sliding member 26 proximaJly. As the sliding member 
is pulled back the distal sheath 1 4 starts to retract. Once 
the stent 18 is dragged slightly back by the retracting 
distal sheath and is butted up against the stopper 24, 
the stent 1 8 expands fully as the distal sheath 1 4 con- 
tinues to be pulled back. Preferably the stent is self ex- 
panding, such as a well known Nitinol™ stent, or it may 
be expanded by means of an optional internal balloon 
(not shown) positioned under the stent on the distal end 
of the inner core 40, as is well known in the art. Once 
the sheath 14 is fully retracted the optional placement 
balloon would be inflated through its inflation lumen (not 
shown) to deploy the stent. After the stent is expanded 
and in place, the catheter is withdrawn. 
[0016] The stent deployment catheter preferably in- 
corporates a distal sheath material covering the stent 
with the following characteristics: low coefficient of fric- 
tion to slide over the stent, which may comprise collagen 
material coating or bare metal, radial strength in order 
to hold down the self expanding stent and high flexibility 
to maneuver through torturous vasculature. Sheaths 
comprising tetrafluoroethylene fluorocarbon polymers 
(TFEF) or fluorinated ethylene-propylene resins (FEP), 
such as Teflon™, have been found by the inventor to 
have the least amount of friction when dragged against 
the stent and inner core, while providing adequate radial 
strength to hold the stent in place. However, the TFEF/ 
FEP sheaths have thick walls and make the distal tip too 
stiff for use in the peripheral anatomy. The present in- 
vention contemplates using TFEF/FEP sheaths as the 
distal sheath, or both the distal sheath and the proximal 
sheath, of the stent deployment catheter and a new 
method of making the thick TFEF/FEP sheaths more 
flexible for use in a tortuous anatomy. 
[0017] In making the desired distal sheath, a standard 
piece of Teflon™ tubing is placed on a mandrel just 
slightly smaller than the tubing's inner diameter. Using 
a coil winder, a wire coil is wound directly over the tubing 
advancing from one end to the other end, noting the 
pitch and tension of the wire as the coil is laid on top of 
the Teflon" tubing. The wire chosen can be either a 
round cross section or a rectangular cross section, pref- 
erably round with a diameter between 0.0127 cm and 
0.0381 cm (0.005 inch - 0.015 inch). Heat is applied cir- 
cumferentially to the coil wound tubing, at about 375° C 
- 450° C, preferably 420° C. The tubing is then allowed 
to cool to approximately room temperature and the 
spring coil and the mandrel are removed from the tubing 
leaving a contoured tube. The coil winder used to create 
the contoured surface may be wound to produce a va- 
riety of contour patterns. Figures 4a-4d illustrate possi- 
ble configurations. The amount of flexibility can be con- 
trolled by varying the amount of tension on the wire, the 



size of the wire, the wire profile, and the pitch of the wire. 
Preferably, a pitch of 0.0254 cm to 0.1 905 cm (0.01 inch 
- 0.075 inch) is utilized. 

[001 8] This type of heat method provides a contoured 
5 surface on the Teflon™ sheath which results in a meas- 
urably improved retractable sheath having increased 
flexibility and sufficient strength. During heating, the ten- 
sion from the hot wire leaves grooves in the softened 
tubing which allow the tubing to be more flexible. The 
10 resultant increase in flexibility is by approximately seven 
times when compared to the original piece of tubing, 
while still providing enough radial strength to hold down 
the stent as well as providing the needed lubricity to re- 
move the sheath from the stent. While fluorinated poly- 
15 mers are preferred, any thermoformable polymer may 
be employed. 

[0019] The contouring process may also be used to 
provide flexible shafts for other medical devices such as 
balloon catheters or infusion catheters, or for any other 

20 devices in which a flexible shaft is needed. In an infusion 
catheter, flexibility could be provided by contouring the 
distal end of the device. In a balloon catheter, the con- 
touring could be used on either the inflation lumen or 
guidewire lumen as it would provide for fluid contain- 

25 ment while providing flexibility. 



Claims 



30 1. A stent delivery system comprising : 

an inner core (40) having proximal and distal 
ends; 

a stent (1 8) concentrically arranged around the 

35 inner core (40) near the distal end; 

an outer sheath (20) concentrically arranged 
around the inner core (40); 
a retractable distal sheath (14, 16) surrounding 
at least a portion of the stent (18), and 

40 retracting means being connected to the re- 

tractable distal sheath (14,16) for retracting the 
retractable distal sheath (1 4, 1 6) proximally rel- 
ative to the outer sheath (20) such that the re- 
tracting means moves axially with respect to 

45 the outer sheath (20), 

whereby when the retracting means is retracted 
the retractable distal sheath (14, 16) is retract- 
ed freeing the stent (18) for delivery, charac- 
terized in that 

so the outer sheath (20) being positioned along 

the inner core (40) proximal to the stent (1 8), 
the retractable distal sheath (14,16) being con- 
centrically arranged around the inner core (40) 
toward the distal end thereof, and being con- 

55 centrically arranged around the inner core (40) 

toward the distal end thereof and substantially 
distal to the outer sheath (20), such that the re- 
tractable distal sheath (14, 16) is slidably mov- 
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able over the inner core (40) and relative to the 
outer sheath (20), and 

the retracting means is extending from the 
proximal end of the stent delivery system to- 
ward the distaJ end within the outer sheath (20). 

2. The stent delivery system as In claim 1 , wherein the 
retractable distal sheath (1 4, 1 6) overlaps a portion 
of the distal end of the outer sheath (20). 

3. The stent delivery system as In claim 1 or 2, wherein 
the retracting means comprises a pull back wire 
(41) attached to the retractable distal sheath (14, 
1 6), the pull back wire (41 ) being longitudinally mov- 
able, and wherein the inner core comprises a spring 
coil. 

4. The stent delivery system as in claim 3, further com- 
prising an annular ring (22), wherein the pull back 
wire (41) is attached to the annular ring (22) and 
wherein the retractable distal sheath (1 4, 1 6) is ad- 
hered to the annular ring (22) allowing the pull back 
wire (41 ) to retract the retractable distal sheath (1 4, 
16). 

5. The stent delivery system as in claim 4, wherein the 
annular ring (22) is attached to the proximal end of 
the distal sheath (14). 

6. The stent delivery system as in claim 4 or 5, further 
comprising a stopper (24) attached to the inner core 
(40) and positioned to prevent the stent (18) from 
moving proximally as the retractable distal sheath 
(14, 16) is retracted to expose the stent (18). 

7. The stent delivery system as in claim 6, further com- 
prising a pull back wire lumen (80) which partially 
encloses the pull back wire (41 ) and is at least par- 
tially covered by the outer sheath (20). 

8. The stent delivery system as in claim 7, further com- 
prising a stiffening wire (60) having proximal and 
distal ends positioned longitudinally along the inner 
core (40). 

9. The stent delivery system as in claim 8, wherein the 
distal end of the stiffening wire (60) and the distal 
end of the puii back wire lumen (80) are truncated 
prior to the annular ring (22). 

10. The stent delivery system according to one of the 
claims 1 to 5, wherein the retractable distal sheath 
(14, 16) comprises a proximal sheath (16) having 
proximal and distal ends, the proximal end of the 
proximal sheath (1 6) being in contact with the distal 
end of the outer sheath (20), and a distal sheath 
(14) having proximal and distal ends, the distal end 
of the proximal sheath (1 6) being connected to the 



proximal end of the distal sheath (14). 

11. The stent delivery system according to claim 10, 
wherein the proximal end of the proximal sheath 

5 (16) overlaps the distal end of the out sheath (20). 

1 2. The stent delivery system as in claim 1 0 or 1 1 , fur- 
ther comprising a manifold (27) at the proximal end 
of the stent delivery system, the manifold (27) com- 

10 prising a sliding member (26) which is connected to 
the pull back wire (41) and acts to retract said pull 
back wire (41). 

13. The stent delivery system as in claim 12, wherein 
15 the outer sheath (20) comprises polyolefinic iono- 

mer material. 

14. The stent delivery system as in claim 13, wherein 
the retractable distal sheath is made of material 

20 which comprises tetrafluoroethylene Fluorocarbon 
polymers or fluorinated ethylene-propylene resins. 

15. The stent delivery system as in claim 14, wherein 
the distal sheath comprises a contoured pattern of 

25 grooves. 

16. The stent delivery system as in claim15, further 
comprising a hydrating luer located on the manifold, 
a distal tip located at the distal end of the catheter 

30 and a communication means between the hydrating 
luer and the distal tip which allows for hydrating the 
distal tip from the hydrating luer. 

17. The stent delivery system as in one of the preceding 
35 claims, wherein the inner core extends substantially 

the full length of the stent delivery system and is 
made from a wire coil with a predetermined pitch 
such that it is flexible in an uncompressed state, and 
will become rigid when compressed, whereby when 
40 the retracting means is retracted to free the stent 
for delivery, the retractable distal sheath (14, 16) is 
retracted, causing the wire coil to compress, making 
the wire coil substantially rigid, preventing the inner 
core from collapsing. 

45 

18. The stent delivery system as in claim 13, further 
comprising a pull back wire lumen (80) through 
which the pull back wire (41 ) extends, the pull back 
wire (41 ) having a distal portion which extends out 

50 of the pull back wire lumen (80) being in fluid com- 
munication with a hydrating luer (32) attached to the 
manifold (27). 

19. The stent delivery system according to one of the 
55 preceding claims, wherein the inner core (40) is 

substantially incompressible. 
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Patentanspruche 

1. StentzufOhrsystem, mit: 

einem inneren Kern (40) mit proximalen und di- 
stalen Enden; 

einem Stent (18), der nahe an dem distalen En- 
de konzentrisch urn den inneren Kern (40) her- 
um angeordnet ist; 

einer auBeren HQIIe (20), die konzentrisch urn 
den inneren Kern (40) herum angeordnet ist; 
einer zuruckziehbaren distalen Hulle (14, 16), 
die zumindest einen Abschnitt des Stents (18) 
umgibt, und 

ein mit der zuruckziehbaren distalen Hulle (14, 
16) verbundenes ROckzugsmittel, urn die zu- 
rOckziehbare distale Hulle (14, 1 6) proximal re- 
lativ zu der auBeren HQIIe (20) derart zurGck- 
zuziehen, daB sich das ROckzugsmittel axial in 
bezug auf die auBere Hulle (20) bewegt, 
wobei dann, wenn das ROckzugsmittel zurOck- 
gezogen wird, die zurQckziehbare distale Hulle 
(14,16) zuruckgezogen wird und den Stent (1 8) 
zwecks Zufuhrung freigibt, dadurch gekenn- 
zeichnet, daB 

die auBere HQIIe (20) langs des inneren Kerns 
proximal zu dem Stent (1 8) positioniert ist, 
die zurQckziehbare distale HQIIe (14, 16) kon- 
zentrisch urn den inneren Kern (40) herum in 
Richtung zu dem distalen Ende desselben an- 
geordnet ist und konzentrisch urn den inneren 
Kern (40) herum in Richtung zu dem distalen 
Ende desselben angeordnet ist und im wesent- 
lichen distal derart zu der auBeren HQIIe (20) 
ist, daB die zurQckziehbare distale HQIIe (14, 
1 6) gleitfahig Qber den inneren Kern (40) und 
relativ zu der auBeren HQIIe (20) bewegbar ist, 
und 

sich das Ruckzugsmittel von dem proximalen 
Ende des Stentzufuhrsystems in Richtung zu 
dem distalen Ende innerhalb der auBeren Hulle 
(20) erstreckt. 

2. StentzufOhrsystem nach Anspruch 1 , wobei die zu- 
rQckziehbare distale HQIIe (14, 16) einen Abschnitt 
des distalen Endes der auBeren HQIIe (20) Qber- 
deckt. 

3. StentzufOhrsystem nach Anspruch 1 oder 2, wobei 
das Ruckzugsmittel einen Ruckzugsdraht (41) urn- 
faBt, der an der zuruckziehbaren distalen HQIIe (1 4, 
16) befestigt ist, wobei der Ruckzugsdraht (41) in 
Langsrichtung bewegbar ist, und wobei der innere 
Kern eine Federwindung umfaBt. 

4. StentzufOhrsystem nach Anspruch 3, ferner mit ei- 
nem Rundring (22), wobei der Ruckzugsdraht (41) 
an dem Rundring (22) befestigt ist, und wobei die 



zurQckziehbare distale HQIIe (14, 16) mit dem 
Rundring (22) verklebt ist, wodurch der Ruckzugs- 
draht (41) die zurQckziehbare distale HQIIe (14, 16) 
zurQckziehen kann. 

5 

5. StentzufOhrsystem nach Anspruch 4, wobei der 
Rundring (22) an dem proximalen Ende der distalen 
HQIIe (14) befestigt ist. 

10 6. StentzufOhrsystem nach Anspruch 4 oder 5, ferner 
mit einem Anschlag (24), der an dem inneren Kern 
(40) befestigt ist und so positioniert ist, daB er den 
Stent (1 8) sich nicht proximal bewegen laBt, wenn 
die zurQckziehbare distale HQIIe (14, 16) zurGckge- 

15 zogen wird, urn den Stent (1 8) freizulegen. 

7. StentzufOhrsystem nach Anspruch 6, ferner mit ei- 
nem Ruckzugsdrahtlumen (80), das den Ruckzugs- 
draht (41) zum Teii umschlieBt und zumindest zum 

20 Teil von der auBeren HQIIe (20) bedeckt ist. 

8. StentzufOhrsystem nach Anspruch 7, ferner mit ei- 
nem VersteifGngsdraht (60) mit proximalen und di- 
stalen Enden, die in Langsrichtung langs des inne- 

25 ren Kerns (40) positioniert sind. 

9. StentzufOhrsystem nach Anspruch 8, wobei das di- 
stale Ende des Versteifungsdrahtes (60) und das 
distale Ende des RQckzugsdrahtlumens (80) vor 

30 dem Rundring (22) schrag abgeschnitten sind. 

10. StentzufOhrsystem nach einem der Anspruchel bis 
5, wobei die zurQckziehbare distale HQIIe (14, 16) 
eine proximale Hulle (1 6) mit proximalen und dista- 

35 len Enden umfaBt, wobei das proximale Ende der 
proximalen HQIIe (1 6) mit dem distalen Ende der au- 
Beren Hulle (20) in Kontakt steht, sowie eine distale 
Hulle (14) mit proximalen und distalen Enden, wo- 
bei das distale Ende der proximalen HQIIe (16) mit 

40 dem proximalen Ende der distalen HQIIe (14) ver- 
bunden ist. 

11. StentzufOhrsystem nach Anspruch 10, wobei das 
proximale Ende der proximalen HQIIe (16) das di- 

45 stale Ende der auBeren HQIIe (20) Qberdeckt. 

12. StentzufOhrsystem nach Anspruch 10 oder 11 , des 
weiteren mit einem Verteiler (27) an dem proxima- 
len Ende des StentzufOhrsystems, wobei der Ver- 

50 teiler (27) ein Gleitelement (26) umfaBt, das mit 
dem Ruckzugsdraht (41) verbunden ist und so 
wirkt, daB es den Ruckzugsdraht (41) zuruckzieht. 

13. StentzufOhrsystem nach Anspruch 12, wobei die 
55 auBere Hulle (20) polyolefinisches lonomermaterial 

umfaBt. 

14. StentzufOhrsystem nach Anspruch 13, wobei die 
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zuruckziehbare distale HQIIe aus Material besteht, 
das Tetrafluorethylen-Fluorkohlenstoffpolymere 
Oder Fluorethylenproplylenharze umfaBt. 

1 5. Stentzufuhrsystem nach Anspruch 1 4, wobei die di- 
stale HQIIe ein profiliertes Nutenmuster umfaGt. 

1 6. StentzufOhrsystem nach Anspruch 1 5, ferner mit ei- 
ner an dem Verteiler angeordneten Luer-Wasser- 
versorgungsspritze, einer an dem distalen Ende 
des Katheters angeordneten distalen Spitze und ei- 
nem Verbindungsmittel zwischen der Luer-Wasser- 
versorgungsspritze und der distalen Spitze, durch 
das die distale Spitze von der Luer-Spritze aus mit 
Wasser versorgt werden kann. 

17. Stentzufuhrsystem nach einem der vorhergehen- 
den Anspruche, wobei sich der innere Kern im we- 
sentlichen Qber die voile Lange des StentzufOhrsy- 
stems erstreckt und aus einer Federwindung mit ei- 
ner vorbestimmten Steigung besteht, so daB diese 
in einem nicht zusammengedruckten Zustand flexi- 
bel ist und beim Zusammendrucken starr wird, wo- 
durch dann, wenn das Ruckzugsmittel zurOckgezo- 
gen wird, urn den Stent zwecks ZufOhrung freizu- 
geben, die zuruckziehbare distale HQIIe ( 1 4, 1 6) zu- 
ruckgezogen wird, wodurch die Federwindung zu- 
sammengedrOckt wird und dadurch die Federwin- 
dung im wesentlichen versteift, damit der innere 
Kern nicht zusammenfallen kann. 

1 8. StentzufOhrsystem nach Anspruch 1 3, des weiteren 
mit einem RQckzugsdrahtlumen (80), durch das hin- 
durch sich der Ruckzugsdraht (41 ) erstreckt, wobei 
der RQckzugsdraht (41) einen distalen Abschnitt 
aufweist, der aus dem RQckzugsdrahtlumen (80) 
herausragt, das in Fluidverbindung mit einer an 
dem Verteiler (27) befestigten Luer-Wasserversor- 
gungsspritze (32) steht. 

19. StentzufOhrsystem nach einem der vorhergehen- 
den AnsprOche, wobei der innere Kern (40) im we- 
sentlichen unkomprimierbar ist. 



Revendications 

1 . Systeme de mise en place d'extenseur endovascu- 
laire comprenant : 

une ame interne (40) presentantdes extr6mites 
proximate et distale ; 

un extenseur endovasculaire (18) dispose con- 

centriquement autour de Tame interne (40), a 

proximite de l'extremite distale ; 

une gaine externe (20) dispos6e concentrique- 

ment autour de Tame interne (40) ; 

une gaine distale retractable (14, 1 6) entourant 



au moins une partie de I'extenseur (18), et 
des moyens retracteurs qui sont raccordes a la 
gaine distale retractable (14,16) pour retracter 
celle-ci dans une position proximale relative- 

5 ment a la gaine externe (20), de sorte que les 

moyens retracteurs se deplacent axialement 
par rapport a la gaine externe (20), 
grace a quoi, lorsque les moyens retracteurs 
sont retractes, la gaine distale retractable (14, 

w 1 6) est retractee en liberant I'extenseur (1 8) en 

vue de sa mise en place, caracterise en ce 
que 

la gaine externe (20) est positionnee au long 
de Tame interne (40), a proximite de I'extenseur 

15 (18), 

la gaine distale retractable (14, 16) est dispo- 
see concentriquement autour de Tame interne 
(40) vers I'extr6mite distale de celle-ci, et de fa- 
con sensiblement distale a la gaine externe 

20 (20), de sorte que la gaine distale retractable 

(14, 16) peut etre d6placee, par coulissement, 
par dessus Tame interne (40) et par rapport a 
la gaine externe (20), et 
les moyens retracteurs s'etendent, de Textre- 

25 mite proximale du systeme de mise en place 

d'extenseur, vers l'extremite distale, a I'interieur 
de la gaine externe (20). 

2. Systeme de mise en place d'extenseur selon la re- 
30 vendication 1 , dans lequel la gaine distale retracta- 
ble (14,16) chevauche une partie de l'extremite dis- 
tale de la gaine externe (20). 

3. Systeme de mise en place d'extenseur selon la re- 
35 vendication 1 ou 2, dans lequel les moyens retrac- 
teurs comprennent un fil metallique de rappel (41) 
fixe a la gaine distale retractable (14, 1 6), le fil me- 
tallique de rappel (41) pouvant etre deplace longi- 
tudinalement, et dans lequel Tame interne com- 

40 prend un ressort heiicoTdal. 

4. Systeme de mise en place d'extenseur selon la re- 
vendication 3, comprenant, en outre, une bague an- 
nulare (22), dans lequel le fil metallique de rappel 

45 (41 ) est fix6 a la bague annulaire (22) et dans lequel 
la gaine distale retractable (14,16) adhere a la ba- 
gue annulaire (22) en permettant au fil metallique 
de rappel (41 ) de retracter la gaine distale retracta- 
ble (14, 16). 

50 

5. Systeme de mise en place d'extenseur selon la re- 
vendication 4, dans lequel la bague annulaire (22) 
est fixee a l'extremite proximale de la gaine distale 
(14). 

55 

6. Systeme de mise en place d'extenseur selon la re- 
vendication 4 ou 5, comprenant, en outre, une bu- 
t6e (24) fix6e a Tame interne (40) et positionnee de 
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maniere a empecher I'extenseur (18) de se depla- 
cer de facon proximale lorsque la gaine distale re- 
tractable (14, 1 6) est retractee afin de degager I'ex- 
tenseur (18). 

7. Systeme de mise en place d'extenseur selon la re- 
vendication 6, comprenant, en outre, une lumiere 
de fil metallique de rappel (80) qui entoure partiel- 
lement le fil metallique de rappel (41) et qui est re- 
couverte au moins partiellement par la gaine exter- 
ne (20). 

8. Systeme de mise en place d'extenseur selon la re- 
vendication 7, comprenant, en outre, un fil metalli- 
que de raidissement (60) presentant des extremites 
proximale et distale qui sont positionnees longitudi- 
nalement le long de Tame interne (40). 

9. Systeme de mise en place d'extenseur selon la re- 
vendication 8, dans lequel I'extremite distale du fil 
metallique de raidissement (60) et I'extremite dista- 
le de la lumiere de fil metallique de rappel (80) sont 
tronquees avant la bague annulaire (22). 

10. Systeme de mise en place d'extenseur selon Tune 
des revendications 1 a 5, dans lequel la gaine dis- 
tale retractable (14, 16) comprend une gaine proxi- 
male (16) presentant des extremites proximale et 
distale, I'extremite proximale de la gaine proximale 
(1 6) etant au contact de I'extremite distale de la gai- 
ne externe (20), et une gaine distale (1 4) presentant 
des extremites proximale et distale, I'extremite dis- 
tale de la gaine proximale (16) etant raccordee a 
I'extr6mite proximale de la gaine distale (14). 

11. Systeme de mise en place d'extenseur selon la re- 
vendication 1 0, dans lequel I'extremite distale de la 
gaine proximale (16) chevauche I'extremite distale 
de la gaine externe (20). 

12. Systeme de mise en place d'extenseur selon la re- 
vendication 1 0 ou 1 1 , comprenant, en outre, une tu- 
bulure (27) k I'extremit6 proximale du systeme de 
mise en place d'extenseur, latubulure (27) compre- 
nant un organe coulissant (26) qui est raccorde au 
fil metallique de rappel (41 ) et qui agit pour retractor 
iedit fil metallique de rappel (41). 

13. Systeme de mise en place d'extenseur selon la re- 
vendication 12, dans lequel la gaine externe (20) 
comprend un materiau d'ionomere polyolefinique. 

14. Systeme de mise en place d'extenseur selon la re- 
vendication 13, dans lequel la gaine distale retrac- 
table est realisee & partir d'un materiau qui com- 
prend des polymeres de tetrafluoroethylene ou des 
resines ethylene-propylene fluorees. 



15. Systeme de mise en place d'extenseur selon la re- 
vendication 14, dans lequel la gaine distale com- 
prend une configuration profile de gorges. 

5 16. Systeme de mise en place d'extenseur selon la re- 
vendication 15, comprenant, en outre, un "luer" hy- 
dratant situe sur la tubulure, un bout distal situe a 
I'extremite distale du catheter et un moyen de com- 
munication entre le "luer" hydratant et le bout distal, 

10 qui permet d'hydrater le bout distal a partir du "luer" 
hydratant. 

17. Systeme de mise en place d'extenseur selon Tune 
des revendications precedentes, dans lequel I'&me 

15 interne s'etend sensiblement sur toute la longueur 
du systeme de mise en place d'extenseur et est rea- 
lisee a partir d'un fil helicoTdal presentant un pas 
predetermine tel qu'elle est flexible a I'etat non corn- 
prime et rigide & I'etat comprime, grace & quoi, lors- 

20 que les moyens retracteurs sont retractes de facon 
& liberer I'extenseur en vue de sa mise en place, la 
gaine distale retractable (1 4, 1 6) est retractee, pro- 
voquant la compression du fil helicoTdal et rendant 
le fil helicoTdal sensiblement rigide, ce qui empeche 

25 I'affaissement de l'§me interne. 

18. Systeme de mise en place d'extenseur selon la re- 
vendication 13, comprenant, en outre, une lumiere 
de fil metallique de rappel (80) a travers laquelle 

30 s'etend le fil metallique de rappel (41 ), le fil metalli- 
que de rappel (41 ) comportant une partie distale qui 
s'etend en dehors de la lumiere de fil m6tallique de 
rappel (80) en communication de fluide avec un 
"luer" hydratant (32) fixe & la tubulure (27). 

35 

19. Systeme de mise en place d'extenseur selon I'une 
des revendications precedentes, dans lequel I'^me 
interne (40) est sensiblement incompressible. 

40 
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